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Description 



0001 Th.s invention relates to newly identified polynucleotides, polypeptides encoded by such polynucleotides the 
MorJ ?TZ ? ° l f S P ° ,ypeptides ' as we » as the Production of such polynucleotides and peptides 
, % T P ° ,ypeptide of the P resent inven «°" <* a human 7-transmembrane receptor whtoh hi been 

S^SFSl" 3 TT* T S ° metimeS hereinafter refeTOd to 38 " G - Protef n c'omok ine 
orHDGIMFK-fo The fnvention also relates to inhibiting the action of such polypeptides 

[0002] It is well established that many medically significant biological processes are mediated by proteins Darticioat 

PPG ifrotphTs <?n 7 these proteins are referred to as proteins participating in pathways with G-proteins o 

PPG prote ns. Some examples of these proteins Include the GPC receptors, such as those for adrenergic agents and 
dopamine (Kob.lka, B.K., e, a.., PNAS, 84:46-50 (1987); Kobilka, B.K., et al., Science, 238:65 2 ^SHySHS 
i.l h T I' I 36 ™' 787 < 1 988 »' G -P rotei " s themselves, effector proteins, e.g., phosphoHpai. c 

^Tz&ZT^T and actuator proteins ' •*• protein kinass A and pro,eSn kinase c (Simo " : ^ 

ESS?. , F ° r T afnple '.ir °" e f0rm ° f Si9nal transduction, the effect of hormone binding is activation of an enzyme 

£?2J «5T" « f EnZyme a ° tiVati0n by h0rm0nes is dependent °" the P~ • - the n U S e 
GTP, and GTP also influences hormone binding. A G-protein connects the hormone receptors to adenylate cyclase 
G-protein was shown to exchange GTP for bound GDP when activated by hormone receptors. The GTp2 ™ing Si 
G o n rotr, o r b aC T ed ? e " y,ate fV Cla8e - - ^TP » GDP, catalyzed by the G-protein i£?3SJE 

G-prote,n to its basal, .nactrve form. Thus, the G-protein serves a dual role, as an intermediate that relays the skin! 
from receptor to effector, and as a clock that controls the duration of the signal 9 
[0004) The membrane protein gene superfamily of G-protein coupled receptors has been characterized as havina 

by extracellular or cytoplasmic loops. G-protein coupled receptors include a wide range of biologically active receptors 
such as hormone, viral, growth factor and neuroreceptors. receptors, 
SL^T^? ™ reC6pt0rS haV8 bee " charact erized as including these seven conserved hydrophobic 
S^SSTh . , ? am,n ° ^ connectln 9 at least ^ght divergent hydrophilic loops. The G-protein fam£ 
of coupled receptors mcludes dopamine receptors which bind to neuroleptic drugs used for treating SSfelS 
neuro.og.cal disorders. Other examples of members of this family indude calcitonin, adrenergic, IndSn CAMP 
SS^^ acety ' Cho,ine ' ~- f thrombin, kinin, follicle stimulating^ormone, opsinTen 

rnn^ ™ erenb *™ aene-1 receptor and rhodopsins, odorant, cytomegalovirus receptors, etc 
[0006] G-prote.n coupled receptors can be intracellular* coupled by heterotrimeric G-proteins to various intracellular 
enzymes .on channels and transporters (see. Johnson eta,., Endoc, Rev., 10:317-331 (IflB^.^ZilSSSS 

o cytoplasmic residues of G-protein coupled receptors have been identified as an important mechanism f^the ran 

KL^tT 0 *" 6 ?' a T referrSd t0 38 inte,Crine "VtoW"". a »> * subfamily of structurally and functionally related 
cytokines These molecules are 8-10 kd in size. In general, chemokines exhibit 20% to 75% homology at the am no 

a rantmentofr f °™ dfeulfide b-ndf£2 o T he 

Tn h«Th a m J *° cySte,ne res,dues ' *«noWne. have been classified into two subfamilies, alpha and beta 

C-lbfll ^ r?', « T CySteineS Separa ' ed by °" e amino and hence ara to as the -<5- 

»C C subfamily tLs f^? f ^° CyStei " e8 " " adjaCent P0Sitl ° n and are ' therefore " referred l ° « »• 
ronnni ^ »' ' ! "' ne drfferent members of this familv have bee " identified in humans 

E2IL Tl ;^! n t terc " ne 1 cyt ^'"^^"^a^^^^tyoffunctions.Ahallmarkfeatureistheirabilitytoelicitchemotacfc 
^gra ,on of d,st.nct cell types, includingmonocytes.^ 

.nclude stZT 7^°* ^ inV0,Ved in mUttip,e StepS dUrin 3 an inflammatory reaction. These S 
.nclude stimulation of histamine release, lysosomal enzyme and leukotriene release, increased adherence SZS 

heln mf ° * !, thelial C °" S ' enhanCad ° f ^P'ement proteins, induced expression of gZtocyt^ ^ ad 

rlr^Z T T 3nd C0 ' Tlplemen, rece P tors ' and ^Pi^tory burst. In addition to their Involvement inTnfSatioS 

(MlP-1 ) is able to suppress hematopoietic stem cell proliferation, platelet factor-4 (PF-4) is a ootent inhihitnr of 1 

« foTr,ri 9 cr ■ interieukin - 8 (,l - 8) promotes - ^tj^^iz 

SLiT ' i9h ! ° f ^ diverse bi0l0 9 ,cal activities, it is not surprising that chemokines have been implicated In a number 
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[0010] 



receptor pofyp^pHdeT* * ^ 3 * uf * ,ar as P ec * °* " )e piesent invention, there are provided antibodies against such 
Lrini clp^Tds to aTs ?!X^T£SE*Z *" m "»*"P«»-~ of admin- 

Eings^ein 9 "" **" " P "* °' "* ^ h "" ,Mnn Sh ° U,d be * «" the art from the 

" ^nv^^rS!i , ; SSI °' emb ° dimentS °' "» ^ - - "* "~"« to iim* the scope 

Sd^^^^ 

srr u 2 s r t a 373 Automated "^^^ acids is used sequencin9 

- tHman K£ a " amin ° aC ' d a ' i9nment °' ^ G - Pr0tei " Chem0W " e -^orof the present invention and 
SwhL^ * ***** « nuowc a«d (poly n UC ,e- 

% identity and 82.9 * s^^T^o ^ ,0 9 ^ ^ ^ W " h ? ° 1 

- EL 2i?*zs^ « D r °; m r/ in th : ,om of rna ° r in the f °- ° f dna - *** ™ 
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genetic code, encodes the same mature polypeptide as the DNA of Figure 1 (SEQ ID NO:1) or the deposited cDNA. 
[0028] The polynucleotide which encodes for the mature polypeptide of Figure 1 or for the mature polypeptide en- 
coded by the deposited cDNA may include: only the coding sequence for the mature polypeptide; the coding sequence 
for the mature polypeptide and additional coding sequence such as a transmembrane (TM) or intra-cellular domain; 
the coding sequence forthe mature polypeptide (and optionally additional coding sequence) and non-coding sequence, 
such as introns or non-coding sequence 5' and/or 3' of the coding sequence for the mature polypeptide. 
[0029] Thus, the term "polynucleotide encoding a polypeptide" encompasses a polynucleotide which includes only 
coding sequence for the polypeptide as well as a polynucleotide which includes additional coding and/or non-coding 
sequence. 

[0030] The present invention further relates to variants of the hereinabove described polynucleotides which encode 
for fragments, analogs and derivatives of the polypeptide having the deduced amino acid sequence of Figure 1 or the 
polypeptide encoded by the cDNA of the deposited clone. The variant of the polynucleotide may be a naturally occurring 
allelic variant of the polynucleotide or a non-naturally occurring variant of the polynucleotide. 

[0031] Thus, the present invention includes polynucleotides encoding the same mature polypeptide as shown in 
Figure 1 (SEQ ID NO:2) or the same mature polypeptide encoded by the cDNA of the deposited clone as well as 
variants of such polynucleotides which variants encode for a fragment, derivative or analog of the polypeptide of Figure 
1 (SEQ ID NO:2) or the polypeptide encoded by the cDNA of the deposited clone. Such nucleotide variants include 
deletion variants, substitution variants and addition or insertion variants. 

[0032] As hereinabove indicated, the polynucleotide may have a coding sequence which is a naturally occurring 
allelic variant of the coding sequence shown in Figure 1 (SEQ ID NO:1) or of the coding sequence of the deposited 
clone. As known in the art, an allelic variant is an alternate form of a polynucleotide sequence which may have a 
substitution, deletion or addition of one or more nucleotides, which does not substantially alter the function of the 
encoded polypeptide. 

[0033] The polynucleotides may also encode for a soluble form of the G-protein chemokine receptor polypeptide 
which is the extracellular portion of the polypeptide which has been cleaved from the TM and intracellular domain of 
the full-length polypeptide of the present invention. 

[0034] The polynucleotides of the present invention may also have the coding sequence fused in frame to a marker 
sequence which allows for purification of the polypeptide of the present invention. The marker sequence may be a 
hexahistidine tag supplied by a pQE-9 vector to provide for purification of the mature polypeptide fused to the marker 
in the case of a bacterial host, or, for example, the marker sequence may be a hemagglutinin (HA) tag when a mam- 
malian host, e.g. COS-7 cells, is used. The HA tag corresponds to an epitope derived from the influenza hemagglutinin 
protein (Wilson, L, et al., Cell, 37:767 (1984)). 

[0035] The term "gene" means the segment of DNA involved in producing a polypeptide chain; it includes regions 
preceding and following the coding region (leader and trailer) as well as intervening sequences (introns) between 
individual coding segments (exons). 

[0036] Fragments of the full length gene of the present invention may be used as a hybridization probe for a cDNA 
library to isolate the full length cDNA and to isolate other cONAs which have a high sequence similarity to the gene or 
similar biological activity. Probes of this type preferably have at least 30 bases and may contain, for example, 50 or 
more bases. The probe may also be used to identify a cDNA clone corresponding to a full length transcript and a 
genomic, clone or clones that contain the complete gene including regulatory and promotor regions, exons, and introns. 
An example of a screen comprises isolating the coding region of the gene by using the known DNA sequence to 
synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the gene 
of the present invention are used to screen a library of human cDNA, genomic DNA or mRNA to determine which 
members of the library the probe hybridizes to. 

[0037] The present invention further relates to polynucleotides which hybridize to the hereinabove-described se- 
quences if there is at least 70%, preferably at least 90%, and more preferably at least 95% identity between the se- 
quences. The present invention particularly relates to polynucleotides which hybridize under stringent conditions to 
the hereinabove-described polynucleotides. As herein used, the term "stringent conditions" means hybridization will 
occur only if there is at least 95% and preferably at least 97% identity between the sequences. The polynucleotides 
which hybridize to the hereinabove described polynucleotides in a preferred embodiment encode polypeptides which 
either retain substantially the same biological function or activity as the mature polypeptide encoded by the cDNAs of 
Figure 1 (SEQ ID NO:1) orthe deposited cDNA(s). 

[0038] Alternatively, the polynucleotide may have at least 20 bases, preferably 30 bases, and more preferably at 
least 50 bases which hybridize to a polynucleotide of the present invention and which has an identity thereto, as here- 
inabove described, and which may or may not retain activity. For example, such polynucleotides may be employed as 
probes forthe polynucleotide of SEQ ID NO:1 , for example, for recovery of the polynucleotide or as a diagnostic probe 
or as a PC R primer. 

[0039] Thus, the present invention is directed to polynucleotides having at least a 70% identity, preferably at least 
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tides encoded by such polynucleotides preferably at least 50 bases and to polypep- 

. -™^^^ 

as convenience to those o f ski,, in the art and are'noL admiS^^^^ 

The sequence of the polynucleotides contained in the deposited materials as well as ZiZln *Z § , 

[0044] The fragment, derivative or analog of the polypeptide of Fioure 1 fSEO ID no !>i or thot * ^ ^ 

r e mi r am ?K ac,d residue <preferab,y a conserved «•* «"*»> ^ such .rSuSizsjir 

i^Liv- s e e d sassr* of the present ,nvemion are preferab,y provwed in « 

[0046] The polypeptides of the present invention include the DolvoeDtide of SFQ in wn o /in n^- . + u 
[0051] The polypeptides of the present invention include the polvDeDtide of SEO in wrvs> /m . ^ 
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polypeptide of SEQ ID NO:2 and also include portions of such polypeptides with such portion of the polypeptide gen- 
erally containing at least 30 amino acids and more preferably at least 50 amino acids. 

[0052] As known in the art "similarity" between two polypeptides is determined by comparing the amino acid sequence 
and its conserved amino acid substitutes of one polypeptide to the sequence of a second polypeptide. 
[0053] Fragments or portions of the polypeptides of the present invention may be employed for producing the cor- 
responding full-length polypeptide by peptide synthesis; therefore, the fragments may be employed as intermediates 
for producing the full-length polypeptides. Fragments or portions of the polynucleotides of the present invention may 
be used to synthesize full-length polynucleotides of the present invention. 

[0054] The present invention also relates to vectors which include polynucleotides of the present invention, host cells 
which are genetically engineered with vectors of the invention and the production of polypeptides of the invention by 
recombinant techniques. 

[0055] Host cells are genetically engineered (transduced or transformed or transfected) with the vectors of this in- 
vention which may be, for example, a cloning vector or an expression vector. The vector may be, for example, in the 
form of a piasmid, a viral particle, a phage, etc. The engineered host cells can be cultured in conventional nutrient 
media modified as appropriate for activating promoters, selecting transformants or amplifying the genes of the present 
invention. The culture conditions, such as temperature, pH and the like, are those previously used with the host cell 
selected for expression, and will be apparent to the ordinarily skilled artisan. 

[0056] The polynucleotides of the present invention may be employed for producing polypeptides by recombinant 
techniques. Thus, for example, the potynucleotide may be included in any one of a variety of expression vectors for 
expressing a polypeptide. Such vectors include chromosomal, nonchromosomal and synthetic DNA sequences, e.g., 
derivatives of SV40; bacterial plasmids; phage DNA; baculovirus; yeast plasmids; vectors derived from combinations 
of plasmids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl poxvirus, and pseudorabies. However, any 
other vector may be used as long as it is replicable and viable in the host. 

[0057] The appropriate DNA sequence may be inserted into the vector by a variety of procedures. In general, the 
DNA sequence is inserted into an appropriate restriction endonuclease site(s) by procedures known in the art. Such 
procedures and others are deemed to be within the scope of those skilled in the art. 

[0058] The DNA sequence in the expression vector is operatively linked to an appropriate expression control se- 
quence(s) (promoter) to direct mRNA synthesis. As representative examples of such promoters, there may be men- 
tioned: LTR or SV40 promoter, the E. coli. lac or trp_, the phage lambda P L promoter and other promoters known to 
control expression of genes in prokaryotic or eukaryotic cells or their viruses. The expression vector also contains a 
ribosome binding site for translation initiation and a transcription terminator. The vector may also include appropriate 
sequences for amplifying expression. 

[0059] In addition, the expression vectors preferably contain one or more selectable marker genes to provide a 
phenotypic trait for selection of transformed host cells such as dihydrofolate reductase or neomycin resistance for 
eukaryotic cell culture, or such as tetracycline or ampicillin resistance in E. coli . 

[0060] The vector containing the appropriate DNA sequence as hereinabove described, as well as an appropriate 
promoter or control sequence, may be employed to transform an appropriate host to permit the host to express the 
protein. 

[0061] As representative examples of appropriate hosts, there may be mentioned: bacterial cells, such as E. coli , 
Streptomyces, Salmonella typhimurium ; fungal cells, such as yeast; insect cells such as Drosophila and Spodoptera 
Sf9; animal cells such as CHO, COS or Bowes melanoma; adenovirus; plant cells, etc. The selection of an appropriate 
host is deemed to be within the scope of those skilled in the art from the teachings herein. 

[0062] More particularly, the present invention also includes recombinant constructs comprising one or more of the 
sequences as broadly described above. The constructs comprise a vector, such as a piasmid or viral vector, into which 
a sequence of the invention has been inserted, in a forward or reverse orientation. In a preferred aspect of this em- 
bodiment, the construct further comprises regulatory sequences, including, for example, a promoter, operably linked 
to the sequence. Large numbers of suitable vectors and promoters are known to those of skill in the art, and are 
commercially available. The following vectors are provided byway of example. Bacterial: pQE70, pQE60, pQE-9 (Qia- 
gen), pbs, pD10, phagescript, psiX174, pbluescript SK, pbsks, pNHBA, pNH16a, pNH18A, pNH46A (Stratagene)- 
ptrc99a, pKK223-3, pKK233-3, pDR540 ( pRITS (Pharmacia). Eukaryotic: pWLNEO, pSV2CAT, pOG44, pXT1, pSG 
(Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). However, any other piasmid or vector may be used as long as 
they are replicable and viable in the host. 

[0063] Promoter regions can be selected from any desired gene using CAT (chloramphenicol transferase) vectors 
or other vectors with selectable markers. Two appropriate vectors are PKK232-8 and PCM7. Particular named bacterial 
promoters include lad, lacZ, T3, T7, gpt, lambda P R , P L and trp. Eukaryotic promoters include CMV immediate early, 
HSV thymidine kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-l. Selection of the ap- 
propriate vector and promoter is well within the level of ordinary skill in the art. 

[0064] In a further embodiment, the present invention relates to host cells containing the above-described constructs. 
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» 300 tp that act on a promott to to,** «s transcrtptto,. Exmnpte. including ,„. S V40 ennanoi onffio iSto 

^^^^^ 

ensfccs, e g. s ab,. IZ at,on or simp.ified purification of expressed recombinant product 9 

0071] Following ttansfomtslion ol . suitable hosl sM„ and grown, of th. host strain to an appropriate , SZSkT 
and BHK 2 1 in.. °' herCel " nes ca P ab,e of pressing acompatfble vector, for examp.e, the C127, 3T3 CHO HeLa 

• SS55S33SS3SS3S 
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[0076] The polypeptides of the present invention may be a naturally purified product, or a product of chemical syn- 
thetic procedures, or produced by recombinant techniques from a prokaryotic or eukaryotic host (for example, by bac- 
terial, yeast, higher plant, insect and mammalian cells in culture). Depending upon the host employed in a recombinant 
production procedure, the polypeptides of the present invention may be glycosylated or may be non-glycosylated. 
Polypeptides of the invention may also include an initial methionine amino acid residue. 

[0077] The polynucleotides and polypeptides of the present invention may be employed as research reagents and 
materials for discovery of treatments and diagnostics to human disease. 

[0078] The G-protein chemokine receptors of the present invention may be employed in a process for screening for 
compounds which activate (agonists) or inhibit activation (antagonists) of the receptor polypeptide of the present 
invention . 

[0079] In general, such screening procedures involve providing appropriate cells which express the receptor polypep- 
tide of the present invention on the surface thereof. Such cells include cells from mammals, yeast, drosophila or E. 
Co/i. In particular, a polynucleotide encoding the receptor of the present invention is employed to transfect cells to 
thereby express the G-protein chemokine receptor. The expressed receptor is then contacted with a test compound 
to observe binding, stimulation or inhibition of a functional response. 

[0080] One such screening procedure involves the use of metanophores which are transfected to express the G- 
protein chemokine receptor of the present invention. Such a screening technique is described in PCT WO 92/01810 
published February 6, 1992. 

[0081] Thus, for example, such assay may be employed for screening for a compound which inhibits activation of 
the receptor polypeptide of the present invention by contacting the melanophore cells which encode the receptor with 
both the receptor ligand and a compound to be screened. Inhibition of the signal generated by the ligand indicates that 
a compound is a potential antagonist for the receptor, i.e., inhibits activation of the receptor. 

[0082] The screen may be employed for determining a compound which activates the receptor by contacting such 
cells with compounds to be screened and determining whether such compound generates a signal, i.e., activates the 
receptor. 

[0083] Other screening techniques include the use of cells which express the G-protein chemokine receptor (for 
example, transfected CHO cells) in a system which measures extracellular pH changes caused by receptor activation, 
for example, as described in Science, volume 246, pages 181-296 (October 1989). For example, compounds may be 
contacted with a cell which expresses the receptor polypeptide of the present invention and a second messenger 
response, e.g. signal transduction or pH changes, may be measured to determine whether the potential compound 
activates or inhibits the receptor. 

[0084] Another such screening technique involves introducing RNA encoding the G-protein chemokine receptor into 
Xenopus oocytes to transiently express the receptor. The receptor oocytes may then be contacted with the receptor 
ligand and a compound to be screened, followed by detection of inhibition or activation of a calcium signal in the case 
of screening for compounds which are thought to inhibit activation of the receptor. 

[0085] Another screening technique involves expressing the G-protein chemokine receptor in which the receptor is 
linked to a phospho lipase C or D. As representative examples of such cells, there may be mentioned endothelial cells, 
smooth muscle cells, embryonic kidney cells, etc. The screening may be accomplished as hereinabove described by 
detecting activation of the receptor or inhibition of activation of the receptor from the phospholipase second signal. 
[0086] Another method involves screening for compounds which inhibit activation of the receptor polypeptide of the 
present invention antagonists by determining inhibition binding of labeled ligand to cells which have the receptor on 
the surface thereof. Such a method involves transfecting a eukaryotic cell with DNA encoding the G-protein chemokine 
receptor such that the cell expresses the receptor on its surface and contacting the cell with a compound in the presence 
of a labeled form of a known ligand. The ligand.can be labeled, e.g., by radioactivity. The amount of labeled ligand 
bound to the receptors is measured, e.g., by measuring radioactivity of the receptors. If the compound binds to the 
receptor as determined by a reduction of labeled ligand which binds to the receptors, the binding of labeled ligand to 
the receptor is inhibited. 

[0087] An antibody may antagonize a G-protein chemokine receptor of the present invention, or in some cases an 
oligopeptide, which bind to the G-protein chemokine receptor but does not elicit a second messenger response such 
that the activity of the G-protein chemokine receptors is prevented. Antibodies include anti-idiotypic antibodies which 
recognize unique determinants generally associated with the antigen-binding site of an antibody. Potential antagonist 
compounds also include proteins which are closely related to the tigand of the G-protein chemokine receptors, i.e. a 
fragment of the ligand, which have lost biological function and when binding to the G-protein chemokine receptor elicit 
no response. 

[0088] An antisense construct prepared through the use of antisense technology, may be used to control gene ex- 
pression through triple-hetix formation or antisense DNA or RNA, both of which methods are based on binding of a 
polynucleotide to DNA or RNA. For example, the 5* coding portion of the polynucleotide sequence, which encodes for 
the mature polypeptides of the present invention, is used to design an antisense RNA oligonucleotide of from about 
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inhibit activation of the receptor polypeptide of the present invention 

[0090] A soluble form of the G-protein chemokine receptor, e.g. a fragment of the receptors may be used to inhibit 

from T T Pt ° r ^T 9 *° ^ H9and l ° 3 P °^ tide 0f the P— nt invemioTa^vX Ihe gand 
from interacting with membrane bound G-protein chemokine receptors evenung tne iigana 

' 5 ^ ? orn , pOU ? dS which bind 10 and **iv a te the G-protein chemokine receptors of the present invention mav 

h r n9 ' COa9U,atl0n ' ^genesis, to treated IZT^Zi 
iactor acuity auto-immune diseases, parasitic infections, psoriasis, and to stimulate growth 

[0092] The compounds which bind to and inhibit the G-protein chemokine receptors of the present invention mav be 

arthntis, shock and hyper-eosinophilic syndrome. «■"•»■*, meumaioio 

S«?? h C ° mP T d fK m « y ^ emPl ° yed combinatton wi * « citable pharmaceutical carrier. Such compositions 
comprise a therapeutically effective amount of the compound and a pharmaceutical* acceptable carrier or eSen, 
Such a earner mcludes but is not limited to saline, buffered saline, dextrose, water, glycerol, ethanol and clbinS o!s 
thereof. The formulation should suit the mode of administration combinations 
™L inVen ^ n f 80 P: ovides 8 Pharmaceutical pack or kit comprising one or more containers filled with one 
or more of the ingred.ents of the pharmaceutical compositions of the invention. Associated with such cento s) 
beanot.ce l nthefom 1p rescnbedbyagovernmentalagencyreg U ^ 

traSTl^t' aPPr ° Va ' by the a9enCy °' manufacture, use or sa.e for ESTZSS 

compounds ^ P ° °' *' PreS6nt inVemi ° n may b6 emp '° yed therapeutfc 

™l pharma °f u,ical ^Positions may be administered in a convenient manner such as by the topical intra- 
venous, intrapentoneal, mtramuscular, subcutaneous, Intranasal or intradermal (applicable?) routes T?e rtSraSE 
tea. compositions are administered in an amount which is effective for treating Sr prophy Ltof m s P S Tdi" 
weioht IT 'I* pha r CeUtiCa ' ^P^' 0 " 8 wi » "* administered in anamount of a^ |£ abouM S boot 
^ mol, " T 1 r SSS they Wi " b ° administered amount not in excess of about 8 mg/Kg body weight da^ 

If »2 „■ t S T " fr ° m ab ° Ut 10 10 about 1 m ^ bodv we '9 M d *«y, taking into a^Z? thfroutes 

of administration, symptoms, etc. (CONFIRM DOSAGES) «-">uni , ne routes 

Sbe em h lS r °n te J n Ch r 0ki " e r^ 10 ' P°'yP e P« des and antagonists or agonists which are polypeptides may 
25. tof C " ^ ^ ^ PreSent inVent '° n ^ eXPreSS, ° n * SUCh P ^ eptides * «h P ich 
[0097] Thus, for example, cells from a patient may be engineered with a polynucleotide (DNA or RNA) encodino a 
po.ypept.de ex vvo wrth the engineered cells then being provided to a patient to be treated JSE^SSSSSTSSS 
methods are well-known ,n the art. For example, cells may be engineered by procedures known i the ^ S use of a 
rn n o«r c Part,Cle Con,ainin 9 RNA enc ° di "9 * polypeptide of the present invention V * * 

[0098] Similarly .cells may be engineered invivotor expression of a polypeptide in vivo by forexamole orocedums 
known m the art. As known in the art, a producer cell for producing a Tetrovira! particle cS^l^mt^^Z 
polypept.de of the present invention may be administered to a patient for engineering cells inZ^e"Z^in 0 f 

SUSySSJh" ™ ^ meth ° dS f ° r administ6ri "9 « P°'yp' P«de ol the p "venZ by such 

method should be apparent to those skilled in the art from the teachings of the present invention S?e«™to S 

z:rz v : ; c,e for en f eerin9 cei,s may be ° ther than a r °«™™- S^sk 

to engmeer cells in vrvo after combination with a suitable delivery vehicle 

Tre not lln^™^?"'^ ^ T" f^' ^ "™«°ne d may be derived include, but 

Harvev v V T! LeUkemia ^ SP ' een n6CrosiS Virus ' ^viruses such as Rous Sarcoma V rus 

ESS^^^S^^'T; 9ibb ° n apS leUkemia VirUS ' hUman ^""Odeficiencv virus, adenov Z' 

I^^^^TJT^ ,umor v,ms - ln one embodiment - the retroviral plasmid vect - ls *>- 
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t T t e vectorin ' :lu r d « s one or more Promoters. Suitable promoters which may be employed include but are not 
hm, ted to the retrovira LTR; the SV40 promoter; and the human cytomegalic (CMV) promoter descried n M^er 
et al Biotechmques Vol. 7, No. 9, 980-990(1989), or any other promoter (e.g.. cellular pmmoters such as eu^tic 

mt - hl^T a mC JT t Ut " 0t lim f d t0 ' ,hS hi8t0ne ' P °' "'' and P' actin P^^ters). Other viral promoters which 
may be employed include, but are not limited to, adenovirus promoters, thymidine kinase (TK) promoters and B19 

conTn?d S h P ern 0terS ' TheSe,eCti ° n ° f * SUitab ' e P romoterwi » °e apparent* those skilled in the art from the teachings 

[01 01 ] The nucleic acid sequence encoding the polypeptide of the present invention is under the control of a suitable 
promoter. Suitable promoters which may be employed include, but are not limited to, adenoviral promoters such as 
the adenoviral major late promoter; or heterologous promoters, such as the cytomegalovirus (CMV) promoter- the 
resp.ratory syncytial virus (RSV) promoter; inducible promoters, such as the MMT promoter, the metallothionein pro- 
moter; heat shock promoters; the albumin promoter; the ApOAl promoter; human globin promoters; viral thymidine 
kinase Promoters, such as the Herpes Simplex thymidine kinase promoter; retroviral LTRs (including the modified 
retroviral LTRs here.nabove described).; the fj-actin promoter; and human growth hormone promoters. The promoter 
also may be the native promoter which controls the genes encoding the polypeptides 

[0102) The retroviral plasmid vector Is employed to transduce packaging cell lines to form producer cell lines Ex- 
amples of packaging cells which may be transfected include, but are not limited to, the PE501 PA317 w-2 w-AM 
PA12, T19-14X, VT-19-17-H2, yCRE, yCRIP, GP+E-86, GP+envAm^, and DAN cell lines as described InXliller' 
Human Gene Therapy , Vol. 1 , pgs. 5-14 (1990), which Is incorporated herein by reference in Its entirety. The vector 
may transduce the packaging cells through any means known in the art. Such means include, but are not limited to 
electroporation, the use of liposomes, and CaP0 4 precipitation. In one alternative, the retroviral plasmid vector may 
be encapsulated into a liposome, or coupled to a lipid, and then administered to a host 

[01 03] The producer cell line generates infectious retroviral vector particles which include the nucleic acid sequence 
(s) encoding the polypeptides. Such retroviral vector particles then may be employed, to transduce eukaryotic cells 
either mvrtm or m vivo. The transduced eukaryotic cells will express the nucleic acid sequence(s) encoding the polypep- 
tide. Eukaryot.c cells which may be transduced include, but are not limited to, embryonic stem cells, embryonic carci- 
noma cells, as well as hematopoietic stem cells, hepatocytes, fibroblasts, myoblasts, keratinocytes, endothelial cells 
and bronchial epithelial cells. 

[0104] The present invention also provides a method for determining whether a ligand not known to be capable of 
binding to a G-prote.n chemokine receptor can bind to such receptor which comprises contacting a mammalian cell 
which expresses a G-protein chemokine receptor with the ligand under conditions permitting binding of ligands to the 
G-prote.n chemokine receptor, detecting the presence of a ligand which binds to the receptor and thereby determinina 
whether the ligand binds to the G-protein chemokine receptor. The systems hereinabove described for determining 
agonists and/or antagonists may also be employed for determining ligands which bind to the receptor 
[01 1 05] Th.s invention also provides a method of detecting expression of a G-protein chemokine receptor polypeptide 
of the present invention on the surface of a cell by detecting the presence of mRNA coding for the receptor which 
comprises obtaining total mRNA from the cell and contacting the mRNA so obtained with a nucleic acid probe com- 
prising a nucleic acid molecule of at least 10 nucleotides capable of specifically hybridizing with a sequence included 
within the sequence of a nucleic acid molecule encoding the receptor under hybridizing conditions, detecting the pres- 
ence of m RNA hybridized to the probe, and thereby detecting the expression of the receptor by the cell 
[0106] The present invention also provides a method for identifying receptors related to the receptor polypeptides 
of the present invention. These related receptors may be identified by homology to a G-protien chemokine receptor 
polypeptide of the present invention, by low stringency cross hybridization, or by identifying receptors that interact with 
related natural or synthetic ligands and or elicit similar behaviors after genetic or pharmacological blockade of the 
chemokine receptor polypeptides of the present invention. 

[01 07] Fragments of the genes may be used as a hybridization probe for a cDNA library to isolate other genes which 
have a high sequence similarity to the genes of the present invention, or which have similar biological activity. Probes 
of this type are at least 20 bases, preferably at least 30 bases and most preferably at least 50 bases or more The 
probe may also be used to identify a cDNA clone corresponding to a full length transcript and a genomic clone or clones 
that contain the complete gene of the present invention including regulatory and promoter regions, exons and introns 
An example of a screen of this type comprises isolating thecoding region of the gene by using the known DNA sequence 
to synthesize an oligonucleotide probe. Labeled oligonucleotides having a sequence complementary to that of the 

w^h mJIh^f *' T^K^ K Se u t0 SCrean 3 Kbra,y °' hUma " CDNA ' 9enomic DNA ° r mRNA to determine 
which members of the library the probe hybridizes to. 

[0108] The present invention also contemplates the use of the genes of the present invention as a diagnostic for 
example, some diseases result from inherited defective genes. These genes can be detected by comparing the se- 
quences of the defective gene with that of a normal one. Subsequently, one can verify that a "mutant" gene is associated 
with abnormal receptor activity. In addition, one can insert mutant receptor genes into a suitable vector for expression 
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in a functional assay system (e.g., colorimetric assay, expression on MacConkey plates, complementation experiments, 
in a receptor deficient strain of HEK293 cells) as yet another means to verify or identify mutations. Once "mutant 1 ' 
genes have been identified, one can then screen population for carriers of the "mutant" receptor gene. 
[0109] Individuals carrying mutations in the gene of the present invention may be detected at the DNA level by a 
variety of techniques. Nucleic acids used for diagnosis may be obtained from a patient's cells, including but not limited 
to such as from blood, urine, saliva, tissue biopsy and autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCR (Saiki, et al., Nature , 324:163-166 1986) prior to analysis. 
RNA or cDNA may also be used for the same purpose. As an example, PCR primers complimentary to the nucleic 
acid of the instant invention can be used to identify and analyze mutations in the gene of the present invention. For 
example, deletions and insertions can be detected by a change in size of the amplified product in comparison to the 
normal genotype. Point mutations can be identified by hybridizing amplified DNA to radio labeled RNA of the invention 
or alternatively, radio labeled antisense DNA sequences of the invention. Perfectly matched sequences can be distin- 
guished from mismatched duplexes by RNase A digestion or by differences in melting temperatures. Such a diagnostic 
would be particularly useful for prenatal or even neonatal testing. 

[0110] Sequence differences between the reference gene and "mutants" may be revealed by the direct DNA se- 
quencing method. In addition, cloned DNA segments may be used as probes to detect specific DNA segments. The 
sensitivity of this method is greatly enhanced when combined with PCR. For example, a sequence primer is used with 
double stranded PCR product or a single stranded template molecule generated by a modified PCR. The sequence 
determination is performed by conventional procedures with radio labeled nucleotide or b an automatic sequencing 
procedure with fluorescent-tags. 

[01 11 ] Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec- 
trophoretic mobility of DNA fragments in gels with or without denaturing agents. Sequences changes at specific loca- 
tions may also be revealed by nucleus protection assays, such RNase and S1 protection or the chemical cleavage 
method (e.g. Cotton, et al., PNAS, USA , 85:4397-4401 1985). 

[0112] In addition, some diseases are a result of, or are characterized by changes in gene expression which can be 
detected by changes in the mRNA. Alternatively, the genes of the present invention can be used as a reference to 
identify individuals expressing a decrease of functions associated with receptors of this type. 
[0113] The present invention also relates to a diagnostic assay for detecting altered levels of soluble forms of the 
G-proein chemokine receptor polypeptides of the present invention in various tissues. Assays used to detect levels of 
the soluble receptor polypeptides in a sample derived from a host are well known to those of skill in the art and include 
radioimmunoassays, competitive-binding assays, Western blot analysis and preferably as ELISA assay. 
[0114] An ELISA assay initially comprises preparing an antibody specific to antigens of the G-protein chemokine 
receptor polypeptides, preferably a monoclonal antibody. In addition a reporter antibody is prepared against the mon- 
oclonal antibody. To the reporter antibody is attached a detectable reagent such as radioactivity, fluorescence or in this 
example a horseradish peroxidase enzyme. A sample is now removed from a host and incubated on a solid support, 
e.g. a polystyrene dish, that binds the proteins in the sample. Any free protein binding sites on the dish are then covered 
by incubating with a non-specific protein such as bovine serum albumin. Next, the monoclonal antibody is incubated 
in the dish during which time the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 
to the polystyrene dish. All unbound monoclonal antibody is washed out with buffer. The reporter antibody linked to 
horseradish peroxidase is now placed in the dish resulting in binding of the reporter antibody to any monoclonal antibody 
bound to G-protein chemokine receptor proteins. Unattached reporter antibody is then washed out. Peroxidase sub- 
strates are then added to the dish and the amount of color developed in a given time period is a measurement of the 
amount of G-protein chemokine receptor proteins present in a given volume of patient sample when compared against 
a standard curve. 

[0115] The sequences of the present invention are also valuable for chromosome identification. The sequence is 
specifically targeted to and can hybridize with a particular location on an individual human chromosome. Moreover, 
there is a current need for identifying particular sites on the chromosome. Few chromosome marking reagents based 
on actual sequence data (repeat polymorphisms) are presently available for marking chromosomal location. The map- 
ping of DNAs to chromosomes according to the present invention is an important first step in correlating those se- 
quences with genes associated with disease. 

[0116] Briefly, sequences can be mapped to chromosomes by preparing PCR primers (preferably 15-25 bp) from 
the cDNA. Computer analysis of the cDNA is used to rapidly select primers that do not span more than one exon in 
the genomic DNA, thus complicating the amplification process. These primers are then used for PCR screening of 
somatic cell hybrids containing individual human chromosomes. Only those hybrids containing the human gene cor- 
responding to the primer will yield an amplified fragment. 

[01 17] PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular chro- 
mosome. Using the present invention with the same oligonucleotide primers, sublocalization can be achieved with 
panels of fragments from specific chromosomes or pools of large genomic clones in an analogous manner. Other 



EP1 149 582 A2 



mapping strategies that can similarly be used to map to its chromosome include in situ hybridization, prescreening with 
labeled flow-sorted chromosomes and preselection by hybridization to construct chromosome spec'ific-cDNA libraries. 
[01 1 8] Fluorescence in situ hybridization (FISH) of a cDNA clone to a metaphase chromosomal spread can be used 
to provide a precise chromosomal location in one step. This technique can be used with cONA as short as 50 or 60 
bases. For a review of this technique, see Verma et al., Human Chromosomes: a Manual of Basic Techniques, Per- 
gamon Press, New York (1 988). 

[01 1 9J Once a sequence has been mapped to a precise chromosomal location , the physical position of the sequence 
on the chromosome can be correlated with genetic map data. Such data are found, for example, in V. McKusick, 
Mendelian Inheritance in Man (available on line through Johns Hopkins University Welch Medical Library). The rela- 
tionship between genes and diseases that have been mapped to the same chromosomal region are then identified 
through linkage analysis (coinheritance of physically adjacent genes). 

[0120] Next, rt is necessary to determine the differences in the cDNA or genomic sequence between affected and 
unaffected individuals. If a mutation is observed in some or all of the affected individuals but not in any normal individ- 
uals, then the mutation is likely to be the causative agent of the disease. 

[01 21 J With current resolution of physical mapping and genetic mapping techniques, a cDN A precisely localized to 
a chromosomal region associated with the disease could be one of between 50 and 500 potential causative genes. 
(This assumes 1 megabase mapping resolution and one gene per 20 kb). 

[0122] The polypeptides, their fragments or other derivatives, or analogs thereof, or cells expressing them can be 
used as an immunogen to produce antibodies thereto. These antibodies can be, for example, polyclonal or monoclonal 
antibodies. The present invention also includes chimeric, single chain, and humanized antibodies, as well as Fab 
fragments, or the product of an Fab expression library. Various procedures known in the art may be used for the 
production of such antibodies and fragments. 

[01 23] Antibodies generated against the polypeptides corresponding to a sequence of the present invention can be 
obtained by direct injection of the polypeptides into an animal or by administering the polypeptides to an animal, pref- 
erably a nonhuman. The antibody so obtained will then bind the polypeptides itself. In this manner, even a sequence 
encoding only a fragment of the polypeptides can be used to generate antibodies binding the whole native polypeptides. 
Such antibodies can then be used to isolate the polypeptide from tissue expressing that polypeptide. 
[01 24] For preparation of monoclonal antibodies, any technique which provides antibodies produced by continuous 
cell line cultures can be used. Examples include the hybridoma technique (Kohler and Milstein, 1975, Nature, 256: 
495-497), the trioma technique, the human B-cell hybridoma technique (Kozbor et al., 1 983, Immunology Today 4:72), 
and the EBV-hybridoma technique to produce human monoclonal antibodies (Cole, et al., 1985, in Monoclonal Anti- 
bodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

[0125] Techniques described for the production of single chain antibodies (U.S. Patent 4,946,778) can be adapted 
to produce single chain antibodies to immunogenic polypeptide products of this invention. Also, transcenic mice may 
be used to express humanized antibodies to immunogenic polypeptide products of this invention. 
[0126] The present invention will be further described with reference to the following examples; however, it is to be 
understood that the present invention is not limited to such examples. All parts or amounts, unless otherwise specified, 
are by weight. 

[0127] In order to facilitate understanding of the following examples certain frequently occurring methods and/or 
terms will be described. 

[01 28] "Plasmids" are designated by a lower case p preceded and/or followed by capital letters and/or numbers. The 
starting plasmids herein are either commercially available, publicly available on an unrestricted basis, or can be con- 
structed from available plasmids in accord with published procedures. In addition, equivalent plasmids to those de- 
scribed are known in the art and will be apparent to the ordinarily skilled artisan. 

[0129] "Digestion" of DNA refers to catalytic cleavage of the DNA with a restriction enzyme that acts only at certain 
sequences in the DNA. The various restriction enzymes used herein are commercially available and their reaction 
conditions, cofactors and other requirements were used as would be known to the ordinarily skilled artisan. For ana- 
lytical purposes, typically 1 ug of plasmid or DNA fragment is used with about 2 units of enzyme in about 20 jx! of buffer 
solution. For the purpose of isolating DNA fragments for plasmid construction, typically 5 to 50 u.g of DNA are digested 
with 20 to 250 units of enzyme in a larger volume. Appropriate buffers and substrate amounts for particular restriction 
enzymes are specified by the manufacturer. Incubation times of about 1 hour at 37°C are ordinarily used, but may vary 
in accordance with the supplier's instructions. After digestion the reaction is electrophoresed directly on a polyacryla- 
mide gel to isolate the desired fragment. 

[01 30] Size separation of the cleaved fragments is performed using 8 percent poryacrylamide gel described by Goed- 
del, D. era/., Nucleic Acids Res., 8:4057 (1980). 

[01 31 ] "Oligonucleotides" refers to either a single stranded polydeoxynucleotide or two complementary polydeoxy- 
nucleotide strands which may be chemically synthesized. Such synthetic oligonucleotides have no 5' phosphate and 
thus will not ligate to another oligonucleotide without adding a phosphate with an ATP in the presence of a kinase. A 
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fn«,f iC .° li90nUCle0tide Wi " li98te t0 a fragment that has not bee " dephosphorylated 

fV™ , ,M ati0n ;' t0 the PrOCeSS °' f0m,in9 P hos Phodfester bonds between two double stranded nucleic acid 
DNA fragments to be ligated * 9 } P 5 M ° f a PP roximate| y equimolar amounts of the 

S. ^i^S^^^T a ^ Perf0rmed " deSCribed i0 thS me,h ° d ° f Graham ' R and Va " 

Example 1 

Bacterial Expression and Purification of HDGNR10 

[0134] The DNA sequence encodingfor HDGNR1 0, ATCC # _ Is initially amplified using PCR oligonucleotide primers 
corresponding to the 5' and sequences of the processed HDGNR10 protein (minus the signal ^StJJ^ZS 
the vector sequences 3' to the HDGNR1 0 gene. Additional nucleotides corresponding to HDGNR1 0 WSSTlL the 
CMGKT??^ , reSPeCth/ c e * J™ 5 ' 0,i 9° nucle °« de P«™ ^ the sequence 5' ^CGGAATTCCTC?atggJtTAT 
sta^i a oTrlm ZT h . : eStriC,,0n Sn2yme Sit6 ,0 " 0Wed by 1 8 "«*»o«*» of HDGNR1 0 coding seq^nce 

^^S^llSl^ST T° add 1 the processed prote,n codon - 7)16 3 ' sequence 5 ' cIgaagct 

It?deIorSr^Nmo ^ com P ,ementaf y sequences to a Hindlll site and is followed by 18 nucle- 

otides o HDGNR10 cod,ng sequence. The restriction enzyme sites correspond to the restriction enzyme sites on the 
bactenal expression vector oQE-9 (Qiagen, Inc. 9259 Eton Avenue, Chatsworth, CA, 91311). P QE-9 eTodes antibloS 

■rsssrx his™ 0 " 9 :" i repiication (onx an p^op^p^^snss 

mg site (RBS), a 6-H,s tag and restnction enzyme sites. pQE-9 was then digested with EcoRI and Hindlll The amplified 

the HBrZlcSVT PQE " 9 r W6re ^ ' rame ^ the SeqUe " Ce tneS eTag td 

the R BS- The ligation mixture was then used to transform E. coll strain M15/rep 4 (Qiagen, Inc ) by the procedure 
described ,n Sambrook, J. et al., Molecular Cloning: A Labo^oTy Manual, Coid Spring UboratoS ^PrLs (1989? 
M15/re P 4 contains multiple copies of the plasmid pREP4, which expresses the lad repressor and abo confers kan 
^ , TranS,0rniants are identif,ed b V ability to grow on LB plates aJlpSZl^Z 

Z2^r"T T 6 8 ■ P,aSmW ° NA WaS iS ° ,a,ed and C0nfi,nled b * restric «° n ana ^- CloneTconZing 
the desired constructs were grown overnight (O/N) in liquid culture in LB media supplemented with both An»7l 00 2 
ml) and Kan (25 ug/ml). The O/N cufture is use^ 

ETJzsrv density 600 ( ° D - 600) of be,ween 04 and 0 6 - IPTG 

to in™! J COnCen,rat ^, of 1 mM " IPTG ind "«* by inactivating the lac. repressor clearing fte P/O .ead^ 
ThL ^f ? Cel,S Wefe 9r ° Wn a " 6Xtra 3 t0 4 houre - Cel,s were harvested by conjugation 

Zinn t T SOlU, ' 0n by ohromat °9 ra P h y 0" a Nickel-Chelate column under conditions that aHow f^TgM 
bindmg by proteins containing the 6-His tag. Hochuli, E. et al., J. Chromatography 411 177-184 (1984) HDGNR10 
was eluted from the column in 6 mo.ar guanidine HC1 P H 5.0 and for the purpose of rena urat on adjusSd^molar 

ZTTr^ r 1 1 T M r diUm Ph ° Sphate ' 10 mmolar 9 ,utathione < reduced > a " d 2 mmola g.uSnion^ (oxS 
After incubation ,n th,s solution for 1 2 hours the protein was dialyzed to 1 0 mmolar sodium phosphate ,0X ' d ' Zed) - 

Example 2 

Expression of Recombinant HDGNR10 in COS cells 

sJ4 3 o 5 nriI!! e f XPr ? SSi r Of o plasmid ' HDGNR10 HA is derived from a vector pcONAI/Amp (Invitrogen) containing- 1) 
ioZTJ reP f!!Z 2) amPiCi '" n reSiStanCe gene ' 3) Ec °" re P |teati °" ^gin, 4) CMV promote followed ?y a 
XStSZZZfT T? ^ P °* aden * atl °" site ' A fragment encoding the entire HDGN RIO precu^or 
and a HA tag fused in frame to its 3" end was cloned into the polylinker region of the vector therefore the recombinant 

lTXsTc^7^TT ^TuI' (L Wi ' SOn ' " Niman ' R - H *W°"- A Che'renson. M. Conno^and R 
wZSody^ 

[01 36] The plasmid construction strategy is described as follows- 

*r?rr T l!I^% e ^ enCe enC ° din9 f ° r HDGNR1 °. ATCC 97183, was constructed by PCR using two primers- the 
HDGNRU T col. CACCATGGATTATCAAGTGTCA 3' and contains a Hind.,, s*e fo„owed by'a nuSdes of 
9 se< " Jence starti "9 from the initiation codon; the 3" seauence s' 
CTAGCTCGAGTCAAGCGTAGTCTGGGACGTCGTATGGGTAGCACAAGCCCACAGATATTTC 3' contains comple- 
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mentary sequences to an Xhol site, translation stop codon HA tan nnrt th« 10 . 
sequence (not including the stop codon) Thereto^ 

===^^ 

and ligated. The ligation mixture was transfonDed into E coli sirain SUrI 1 L restnct,on enzyme 

11099 North Torrey Pines Road, La Jolla CA 9203mh^«nT«^! ( ^ wtaWeftDm8l ««fl*e Cloning Syrtanw. 
and resistant colonies were selected Plasm^^^ P 'T ° n ampiCi " ln med,a P lates 

by radiolabelling and immunoprecipitation method E Ha^w D ^ 
Harbor Laborer Press, (1988,). Cells were -abelledfo^ 

P-P««aHAspec^^ 
Example 3 

Cloning and expression of HDGNR1 0 using th e baculovirus ex p ression system 

[0138] The DNA sequence encoding the full length HDGNR10 protein ATCC # woo ^m- m ■ 

,n^' i9 r C,e0t, ' de PrimSrS """P-"** to the? and 3' sequels of tS^ne- " ' US ' n9 

[0139J The 5' primer has the sequence 5* CGGGATCCCTCCATGGATTAT PAArTrTrA 

purified as described above. This fragment is designated F2 an me enaonuciease BamHI and 

[0141] The vectorpRGI (modification of pVL941 vector, discussed below) is usedforthe expression of the HDGNR1 n 
STdTf T" ? aCUl ° VirUS eXPreSSi ° n Sy8tem (, ° r r6VieW Se6: SUmm ^' M D - and aSTS I 1 987 A manuaTof 

Z^'^SS^ ^^ST' S T 9 P °' yhedrin Pr0m ° ter ° f the Auto 9^ha caWomica nuclear pol- 
" ci °!™ AcMNPV) f °" owed bv ,he --ecognition sites forthe restriction endonuclease BamHI. The polyadenvla- 
he beS JI^T" V,rUS ( f )4 °J S US6d f ° r effiC ' ent P^adenylation. For an easy selection of recombE vfruses 

[0143] Fragment F2 and the dephosphorylated plasmid V2 were ligated with T4 DNA liaase E coli HRim r-n— «™ 

:. ^ ^ ~^=~ 

plate and 1 ml of Grace s msect medium supplemented with 1 0% fetal calf serum was added. The plate was Z 
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back into an incubator and cultivation continued at 27°C for four days. 

[0146] After four days the supernatant was collected and a plaque assay performed similar as described by Summers 
and Smith (supra). As a. modification an agarose gel with "Blue Gal" (Life Technologies Inc., Gaithersburg) was used 
which allows an easy isolation of blue stained plaques. (A detailed description of a "plaque assay" can also be found 
5 in the user's guide for insect cell culture and baculovirology distributed by Life Technologies Inc., Gaithersburg, page 
9-10) . 

[01 47] Four days after the serial dilution, the viruses were added to the cells, blue stained plaques were picked with 
the tip of an Eppendorf pipette. The agar containing the recombinant viruses was then resuspended in an Eppendorf 
tube containing 200 |xl of Grace's medium. The agar was removed by a brief centrifugation and the supernatant con- 
10 taining the recombinant baculoviruses was used to infect Sf9 cells seeded in 35 mm dishes. Four days later the su- 
pematants of these culture dishes were harvested and then stored at 4°C. 

[0148] Sf9 cells were grown in Grace's medium supplemented with 1 0% heat-inactivated FBS. The cells were infected 
with the recombinant baculovirus V-HDGNR10 at a multiplicity of infection (MOI) of 2. Six hours later the medium was 
removed and replaced with SF900 II medium minus methionine and cysteine (Life Technologies Inc., Gaithersburg). 
15 42 hours later 5 u.Ci of 35 S-methionine and 5 jxCi ^S cysteine (Amersham) were added. The cells were further incubated 
for 16 hours before they were harvested by centrifugation and the labelled proteins visualized by SDS-PAGE and 
autoradiography. 

Example 4 1 

20 

Expression via Gene Therapy 

[01 49] Fibroblasts are obtained from a subject by skin biopsy. The resulting tissue is placed in tissue-culture medium 
and separated into small pieces. Small chunks of the tissue are placed on a wet surface of a tissue culture flask, 

25 approximately ten pieces are placed in each flask. The flask is turned upside down, closed tight and left at room 
temperature over night. After 24 hours at room temperature, the flask is inverted and the chunks of tissue remain fixed 
to the bottom of the flask and fresh media (e.g., Ham's F1 2 media, with 1 0% FBS, penicillin and streptomycin , is added. 
This is then incubated at 37°C for approximately one week. At this time, fresh media is added and subsequently changed 
every several days. After an additional two weeks in culture, a monolayer of fibroblasts emerge. The monolayer is 

30 trypsinized and scaled into larger flasks. 

[0150] pMV-7 (Kirschmeier, P.T. et at, DNA, 7:219-25 (1988) flanked by the long terminal repeats of the Moloney 
murine sarcoma virus, is digested with EcoRI and Hindlll and subsequently treated with calf intestinal phosphatase. 
The linear vector is fractionated on agarose gel and purified, using glass beads. 

[01 51 ] The cDNA encoding a polypeptide of the present invention is amplified using PCR primers which correspond 
35 to the 5* and 3' end sequences respectively. The 5' primer contains an EcoRI site and the 3* primer contains a Hindlll 
site. Equal quantities of the Moloney murine sarcoma virus linear backbone and the EcoRI and Hindlll fragment are 
added together, in the presence of T4 DNA ligase. The resulting mixture is maintained under conditions appropriate 
for ligation of the two fragments. The ligation mixture is used to transform bacteria HB1 01 , which are then plated onto 
agar-containing kanamycin for the purpose of confirming that the vector had the gene of interest properly inserted. 
40 [0152] The amphotropic pA317 or GP+am12 packaging cells are grown in tissue culture to confluent density in Dul- 
becco's Modified Eagles Medium (DM EM) with 10% calf serum (CS), penicillin and streptomycin. The MSV vector 
containing the gene is then added to the media and the packaging cells are transduced with the vector. The packaging 
cells now produce infectious viral particles containing the gene (the packaging cells are now referred to as producer 
ceils). 

45 [0153] Fresh media is added to the transduced producer cells, and subsequently, the media is harvested from a 1 0 
cm plate of confluent producer cells. The spent media, containing the infectious viral particles, is filtered through a 
millipore filter to remove detached producer cells and this media is then used to infect fibroblast cells. Media is removed 
from a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer cells. This media is 
removed and replaced with fresh media. If the titer of virus is high, then virtually all fibroblasts will be infected and no 

so selection is required. If the titer is very low, then it is necessary to use a retroviral vector that has a selectable marker, 
such as neo or his. 

[01 54] The engineered fibroblasts are then injected into the host, either alone or after having been grown to conflu- 
ence on cytodex 3 microcarrier beads. The fibroblasts now produce the protein product. 

[0155] Numerous modifications and variations of the present invention are possible in light of the above teachings 
55 and, therefore, within the scope of the appended claims, the invention may be practiced otherwise than as particularly 
described. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 
(i) APPLICANT: Li, ET AL. 

(ii) TITLE OF INVENTION: Human G-Protein Chemokine 

Receptor 

(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL7ILLAN, 

CECCHI, STEWART & OLSTEIN 

(B) STREET: 6 BECKER FARM ROAD 

(C) CITY: ROS ELAND 

(D) STATE: NEW JERSEY 5 

(E) COUNTRY: USA 

(F) ZIP: 07058 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(B) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE: WORD PERFECT 5.1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: concurrently 

(C) CLASSIFICATION: 

(vii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: FERRARO. GREGORY - D . 

(B) REGISTRATION NUMBER: 36,134 

(C) REFERENCE /DOCKET NUMBER: 32 5800- 

(viii) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: 201-994-1700 
(3) TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 BASE PAIRS 

(B) TYPE: NUCLSIC AC III 

(C) STRANDEDNESS : SINGLE 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE : CDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

GTGAGATGGT GCTTTCATGA ATTCCCICA* ZAAGAGCCAA GCTCTCCArC TAGTGGACAG 
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GGAAGCTAGC AGCAAACCTT CCCTTCACTA CGAAACTTCA TTGCTTGGCC CAAAA G AGAG 120 

TTAATTCAAT GTAGACATCT ATGTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 180 

GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTAT AAAAGATCAC TTTTTATTTA 24 0 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA ATC TAT GAC 291 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp 

ATC AAT TAT TAT ACA TCG GAG CCC T3C CCA AAA ATC AAT GTG AAG CAA 339 
XI e Asn Tyr Tyr Thr Ser Glu Pro Cys Pro Lys lie Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG CTC TAG TCA CTG GTG TTC ATC TTT 3 87 
He Ala Ala Arg Leu Leu Pro Pro Leu Tyr Ser Leu Val Phe Xle Phe 

GGT TTT GTG GGC AAC ATG CTG GTC ATC CTC ATC CTG ATA AAC TGC CAA 435 
Gly Phe Val Gly Asn Met Leu Val He Leu He Leu He Asn Cys Gin 

AGG CTG GAG AGC ATG ACT GAC ATC TAC CTG CTC AAC CTG GCC ATC TCT 483 
Arg Leu Glu Ser Met Thr Asp He Tyr Leu Leu Asn Leu Ala He Ser 

GAC CTG TTT TTC CTT CTT ACT GTC CCC TTC TGG GCT CAC TAT GOT GCC 531 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr Ala Ala 

GCC CAG TGG GAC TTT GGA AAT ACA ATG TGT CAA CTC TTG ACA GGG CTC 579 
Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr Gly Leu Tyr 

TAT TTT ATA GGC TTC TTC TCT GGA ATC TTC TTC ATC ATC CTC CTG ACA 627 
Phe He Gly Phe Phe Ser Gly He Phe Phe He He Gin Leu Leu Thr 

ATC GAT AGG TAC CTG GCT ATC GTC CAT GCT GTG TTT GCT TTA AAA GCC 675 
He Asp Arg Tyr Leu Ala He Val His Ala Val Phe Ala Leu Lys Ala 

AGG ACG GTC ACC TTT GGG GTG GTG ACA AGT GTG ATC ACT TGG GTG CTG 723 
Arg Thr VaL Thr Phe Gly Vai Val Thr Ser -Val He Thr Trp Val Val 

GCT GTG TTT GCG TCT CTC CCA GGA ATC ATC TTT ACC AGA TCT CAA AAA 771 
Ala Val Phe Ala Ser Leu Pro Gly He He Phe Thr Arg Ser Gin Lys 

GAA GGT CTT CAT TAC ACC TGC AGC TCT CAT TTT CCA TAC AGT CAG TAT 819 
Glu Gly Leu His Tyr Thr cys Ser Ser His Phe Pro Tyr Ser Gin Tyr 

CAA TTC TGG AAG AAT TTC CAG ACA TTA AAG ATA GTC ATC TTG GGG CTG 867 
Gin Phe Trp Lys Asn Phe Gin Thr Leu Lys I-e Val He Leu Gly Leu 

GTC CTG CCG .CTG CTT GTC ATG GTC ATC TGC TAC TCG GGA ATC CTA AAA 915 
Val Leu Pro Leu Leu Val Met Vai lie Cys Tyr Ser Giy He Leu Lys 

ACT CTG CTT . CGG TGT CGA AAT GAG AAG AAG AGG CAC AGG GCT GTG AGG 963 
Thr Leu Leu Arg Cys Arg Asn Glu Lys Lys Arg His Arg Ala Val Arg 

CTT ATC TTC ACC ATC ATG ATT GTT TAT TTT CTC TTC TGG GCT CCC TAC 1011 
Leu He Phe Thr He Met lie Val Tyr Phe Leu Phe Trp Ala Pro Tyr 

AAC ATT GTC CTT CTC CTG AAC ACC TTC CAG GAA TTC TTT GGC CTG AAT 1059 
Asn He Val Leu Leu Leu Asn Tor ?ne Gin Giu Phe Phe Gly Leu Asn 

AAT TGC AGT AGC TCT AAC AGG TTG GAC CAA GC7 ATG CAG GTG ACA GAG 1107 
Asn Cys Ser Ser Ser Asn Arg Leu Asp Gin Ala Met Gin Val Thr Glu 

ACT CTT GGG ATG ACG CAC TGC TGC ATC AAC CCC ATC ATC TAT GCC TTT 1155 
Thr Leu Gly Met Thr Kis Cys Cys He Asn frro He lie Tyr Ala Phe 
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G7C GGG GAG AAG TTC AGA AAC TAC CTr tta r*rv 

V.1 G ly Glu Lys Phe Arc, J£ £ S ™ gc TTC CAA AJC CAC . 1203 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT ATT TTC rar rta 

lie Ala Lys ^ Phe ^ Lys ^ ^ £ TTC CAG CAA GAG GCT M9X 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CGA TCC ACT GGG sir _ 
Pro Glu A,g Ala Ser s« Vai Tyr Thr Arj Ser Thr Gly Glu Gin Glu 

lie 12 g? gj S TCMOT0GGC GTCAGAGTTG I 354 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTTT UU 

(2) INFORMATION FOR SEQ ID NO- 2- 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS - 

(B) TYPE : AMINO ACID ~ 

( C ) STRANDEDNESS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:2: 
Met Asp xyr Gin Val Ser Ser Pro He Tyr Asp lie Asn Tyr Tyr- 
Thr ser Glu Pro Cys Pro Lys n e Asn Va! Lys Gin Ue Ala A?a 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu v" Pne lie Phe Gly Phe 
vai Gly ash „ et Leu Val lie Leu lie l2 n. ^ ^ Gln 
Leu Glu ser Met Thr Asp lie Tyr Leu Leu Asn Leu Ala He Ser 
Asp Leu Phe Phe Leu Leu Thr Val Pro Phe Trp Ala His Tyr All 
Ala Ala Gin Trp Asp Phe Gly Asn Thr Met Cys Leu Leu Thr 
Leu Tyr Phe lie Gly Pne Phe Ser Gly HI Phe Phe Ue J« 

Leu Leu Thr lie Asp Arg Tyr Leu Ala III Val His Ala Val Phe 
Ala Leu Lys Ala Arg Thr Val Thr ? he JJJ val val Thr Ser HI 
lie Thr Trp Val Val Ala Val Phe Ala Ser Leu Pro Gly n e ife 
Phe Thr Arg Ser Gin Lys Giu Gly Leu S Tyr Thr cys Ser s" 
His Phe Pro Tyr Ser Gin Tyr Gin Phe Tr| Lys Asn Phe Gin Tnr 
Leu Lys lie Val lie Leu Gly Leu Vai Pro Leu Leu Val JJJ 



205 210 
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25 Claims 

1. Use of 

(1) a DNA encoding a polypeptide which activates 

30 

(1 .1 ) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 clone of ATCC Deposit 
35 No. 971 83; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 
40 (F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 
(G): 

45 (|) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 

activity; 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a ligand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
so methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(1 .2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising cutturt ng a host cell comprising a polynucleotide selected from the group consisting 

55 of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 
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(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 clone in ATCC Deposit No. 
97183; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR10 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90%, 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucieic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or fragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k) t wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m) ( wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operably associated with a regulatory sequence; 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which activates 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) 

(2.2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to 
(q); and recovering said polypeptide encoded by said polynucleotide 

for the preparation of a pharmaceutical composition for the activation of a G-protein chemokine receptor. 

The use of claim 1 , wherein said activation comprises stimulating haematopoiesis, wound healing, coagulation, 
angiogenesis, or growth factor activity; or for treating solid tumors, chronic infections, leukemia, T-cell mediated 
auto-immune diseases, parasitic infections, or psoriasis. 

Use of 

(1) a DNA encoding a polypeptide which inhibits 

(1 .1 ) a polypeptide comprising a member selected from the group consisting of: 

(A) a polypeptide as shown in SEQ ID NO: 2; 

(B) the G-protein chemokine receptor polypeptide encoded by the HDGNR10 clone of ATCC Deposit 
No. 97183; 

(C) a polypeptide which corresponds to the mature polypeptide of (A) or (B); 

(D) a polypeptide at least 90% or 95% identical to the G-protein chemokine receptor polypeptide of 
any one of (A) to (C); 

(E) a polypeptide which comprises a soluble fragment of the polypeptide of any one of (A) to (D); 

(F) a polypeptide which comprises an extracellular portion of the polypeptide of any one of (A) to (E); 

(G) a polypeptide which comprises a fragment of the polypeptide of any one of (A) to (F), said fragment 
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being capable of binding a ligand of the human G-protein chemokine receptor; 

(H) a polypeptide which comprises 50 contiguous amino acids of the polypeptide of any one of (A) to 

(G); 

(I) a polypeptide of any one of (A) to (H), wherein said polypeptide has G-protein chemokine receptor 
activity; 

(J) a polypeptide of any one of (A) to (H), wherein said polypeptide is capable of binding a iigand of 
the G-protein chemokine receptor; 

(K) a polypeptide of any one of (A) to (J), wherein said polypeptide does not include a N-terminal 
methionine; and 

(L) a polypeptide of any one of (A) to (J), wherein said polypeptide includes a N-terminal methionine, 

(1 .2) or a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor 
polypeptide comprising culturing a host cell comprising a polynucleotide selected from the group consisting 
of: 

(a) a nucleic acid comprising the nucleotide sequence as shown in SEQ ID NO: 1 which encodes the 
G-protein chemokine receptor polypeptide; 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO: 2; 

(c) a nucleic acid comprising the nucleotide sequence of the HDGNR10 done in ATCC Deposit No. 
971 B3; 

(d) a nucleic acid encoding the G-protein chemokine receptor polypeptide encoded by the HDGNR1 0 
clone in ATCC Deposit No. 97183; 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any 
one of (a) to (d); 

(f) a nucleic acid encoding a polypeptide at least 90% or 95% identical to the encoded G-protein 
chemokine receptor polypeptide of any one of (a) to (e); 

(g) a nucleic acid at least 90% r 95% or 97% identical to the nucleic acid of any one of (a) to (e); 

(h) a nucleic acid encoding a soluble fragment of the G-protein chemokine receptor polypeptide of 
any one of (a) to (g); 

(i) a nucleic acid encoding an extracellular portion of the G-protein chemokine receptor polypeptide 
of any one of (a) to (h); 

(j) a nucleic acid encoding a fragment of the G-protein chemokine receptor polypeptide of any one of 
(a) to (i), said fragment being capable of binding a ligand of the human G-protein chemokine receptor; 
(k) a nucleic acid encoding at least 50 contiguous amino acids of the G-protein chemokine receptor 
of any one of claims (a) to (j); 

(I) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide orfragment 
having G-protein chemokine receptor activity; 

(m) the nucleic acid of any one of (a) to (k), wherein said nucleic acid encodes a polypeptide or 
fragment capable of binding a ligand of the G-protein chemokine receptor; 

(n) the nucleic acid of any one of (a) to (m), wherein said nucleic acid does not encode a N-terminal 
methionine; 

(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-terminal methionine; 
(p) a vector comprising a polynucleotide as defined in any one of (a) to (o) which is comprised in a 
vector; and 

(q) a polynucleotide as defined in any one of (a) to (o) operabfy associated with a regulatory sequence. 

and recovering said polypeptide encoded by said polynucleotide 
(2) or a compound which inhibits 

(2.1 ) a polypeptide comprising a member as defined in any one of (A) to (L) or 

(2.2) a polypeptide which is obtainable by a method for producing a G-protein chemokine receptor polypep- 
tide comprising culturing a host cell comprising a polynucleotide as defined in any one of (a) to (q); and 
recovering said polypeptide encoded by said polynucleotide or 

for the preparation of a pharmaceutical composition for the inhibition of a G-protein chemokine receptor. 

The use of claim 3, wherein said inhibition comprises the prevention and/or treatment of allergy, atherogenesis, 
anaphylaxis, malignancy, inflammation, histamine and IgE-mediated allergic reactions, prostaglandin-independent 
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fever, bone marrow failure, silicosis, sarcoidosis, rheumatoid arthritis, shock, or hyper-eosinophilic syndrome. 
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